Abstract Nine different elements (Cu, Co, Ni, Fe, Mn, Cd, Pb, Na and K) were determined in the three plant species i-e Cousinia stocksii, Eremostachys thyrsiflora and Gaillonia macrantha by FAAS and Flame photometer. Digestion of the plant samples were carried out by using tri-acid mixture (HNO3, H2SO4 and HClO4). The distribution order of the elements in the three species were:
Introduction
The significance of plants is widely known to us. Medicinal plants or medicinal herbs earn importance and deserve additional attention because of their important contributions on human health. World Health Organization (WHO) has reported majority of people rely on phytotherapy directly or indirect ways [1] . They have been used for various beneficial aspects, as a medicine for curing of diseases, food for dietary purposes and cosmetics for skin purposes [2] . In far flung areas, people are very much dependent on the easily available and relatively harmless herbs for the treatment of ailments [3] . Pakistan is renowned as the richest source of medicinal plants. Among the diverse floras identified, the country has about 400-600 medicinally significant plants. Balochistan, the largest province of Pakistan in terms of land area, is the treasury of medicinal plants specifically the mountainous areas of northern region due to diverse ecological conditions [4] . Medicinal plants have been identified to be a rich source of organic as well as inorganic constituents for a long time. Several research works have been reported on beneficial organic constituents of herbal plants whereas pay less attention to the effect and influence of inorganic elemental composition [5] but in the last few years, a significant increase in elemental research has seen in health sciences to determine the effectiveness of these herbs [6] . The inorganic mineral elements show important functions in many biological structures thus responsible for many processes in the living systems. Approximately 40 different elements have been declared to be essential for the living systems whereas deficiency and disturbances can cause multiple symptoms [7] . The therapeutic importance of medicinal plants is associated to the chemically active constituents, vitamins and essential oils. In addition to this, the trace elements have also been declared beneficial even in a minute concentration such as element iron has a curative potential for the disease (anemia) and iodine for goiter 
Drying and grinding
All three species of plants were washed thoroughly to remove the surface dust and contaminants by tap water. They were then shade-dried at room temperature. After shade drying of each sample they were cut into small pieces and homogenized by electric blender. The homogenized fine powder of each sample was then stored in a separate air-tight glass bottle. Sample preparation/digestion All the three samples were prepared by wet acid digestion method. Accurately weighed 0.25g of dried fine powder of each plant material in a 50ml round bottom flask separately, then a tri-acid mixture (nitric acid, sulphuric acid and per chloric acid) of 5:1:0.5 ratios were added in each flask. The corresponding solution was then placed on an electric hotplate at 80-85 o C in a fuming hood for digestion. The resultant mixture was allowed for heating until 1-2ml of the clear digest solution was left followed by white dense fumes of acids. Allowed it to cool down by adding few drops of deionized water. The digestion was then transferred to a 50ml volumetric flask and diluted up to the mark with de-ionized water. The 50ml solution was then filtered through Whatman No.1 filter paper, transferred in bottles and then used for analysis [12] . For the flame photometer the sample solutions were again diluted 100-folds because of the sensitivity purposes. Methodology Standard solutions of multi-elements were diluted to obtain different concentrations for the standards calibration. Acetylene/airflame with a suitable hollow cylindrical cathode lamp was used in FAAS. While in Flame photometer, natural gas / air mixture with a suitable filter was used. Test samples were sucked up by aspirator and sprayed as fine mist into the flame atomizer to find the concentration of metal contents. De-ionized water was used as a blank throughout the experiment [6, 13, 14].
Results
In the present work, five micro elements copper (Cu), cobalt (Co), iron (Fe), manganese (Mn), nickel (Ni), two macro elements sodium (Na) and potassium (K) and two non-essential elements cadmium (Cd) and lead (Pb) were determined by using two different techniques. FAAS was used for the analysis of Cu, Co, Ni, Fe, Mn, Cd and Pb whereas flame photometer for Na and K. Linearity curve of different elements were obtained by preparing different dilutions from standards. The linearity curves are shown in the tables from 1-9. The concentrations of different elements analyzed in FAAS were obtained from the instrument connected to a computer while in flame photometer the concentrations were obtained by plotting a graph of display or meter reading against standard concentrations by using regression line equation in the linearity graph. Results of the concentrations of different 9 elements can be seen in table 10 . The distribution order of the elements in the three species under study are: C. stocksii: Cd≈Pb≈Co<Mn≈Ni<Cu<Fe<<K<Na, E. thyrsiflora: Cd≈Pb≈Co<Ni≈Cu≈Mn<Fe<<Na<K and G.
macrantha: Cd=Pb≈Co≈Ni≈Mn≈Cu<Fe<<K<Na. The concentration of the elements such as Na and K are the most abundant elements in these plants however, element Fe is also found to be significantly high. Figure 1 shows the comparison of the elements among the three species, which indicate their presence almost equally. 0931µg/ml) and G. macrantha (0.0734µg/ml). Cobalt is an integral constituent of vitamin B12 which is required for human nutrition [18] . Moreover, salts of cobalt play a substantial function in erythropoiesis (red blood cell production). Deficiency of cobalt disturbs the synthesis of vitamin B12 and may cause low production of red blood cells (anemia) and vice versa [19] . There are no established limits by WHO/FAO for cobalt concentration in medicinal plants [20] . The concentration of element Ni in all three species: C. stocksii, E. thyrsiflora and G. macrantha were 0.5658µg/ml, 0.1070µg/ml and 0.1163µg/ml respectively. It is an ultra-trace element for living organism mostly present in pancreas thus involved in insulin production [21] . Nickel and its salt has no adverse effects on human health but in some instances, recorded as an allergen [22] . The recommended permissible limit of nickel set by WHO in medicinal plants is 1.5mg/kg and 1mg/day as daily dietary intake [2] . The study supports that nickel concentration in said plants were below the limit suggested and recommended safe for consumer's health. However, its toxicity in human beings is not a common manifestation due to the low absorption of nickel in the intestine [23] . Fe content recorded in C. stocksii, E. thyrsiflora and G. macrantha were 8.8368µg/ml, 14.1087µg/ml and 11.8026µg/ml respectively. Iron performs a number of vital functions in human metabolism i-e, produce energy, transport oxygen (hemoglobin) as well as necessary for immunity. On the other hand, deficiency may cause anemia [15] . The permissible limit of Fe for medicinal plants was suggested as 20mg/kg by WHO and the acceptable limit for human consumption is 10-28mg/day [2]. Iron level is somewhat higher than the other essential micro nutrients and could mean that the absorption capability of iron from roots is somehow higher. Furthermore, might play a valuable role in prevention of anemia. The mean concentration of Mn in species was: C. stocksii (0.2975µg/ml), E. thyrsiflora (0.3429µg/ml) and G. macrantha (0.4360µg/ml). Mn is an important constituent of several metalloenzymes thus considered to have a key role in biological processes. Literature supports that an appropriate amount helps in the management of diabetes mellitus [24] [25] . The concentrations observed were very low and has no concern from toxicity point of view.Cd content recorded in C. stocksii, E. thyrsiflora and G. macrantha were 0.0122µg/ml, 0.0124µg/ml and 0.0166µg/ml respectively. Cd is a nonessential toxic element for all life forms. The permissible limit recommended for medicinal plants by WHO, Canada and Thailand is 0.3mg/kg [26] . The level detected in selected species is too low and insignificant and could mean to have no potency of toxicity thus safe to use. Pb is considered as a toxic non-essential element for both plant and humans, interrupts several metabolic processes particularly hematological system in human beings [27] . The mean concentration of Pb in the three species was i-e, C. stocksii (0.0397µg/ml), E. thyrsiflora (0.0265µg/ml) and G. macrantha (0.0159µg/ml). The permissible limit set by WHO for medicinal plants is 10mg/kg [26] . Thus, the said plants are considered safe for consumer's intake. Interestingly, intake of lead from the soil is low due to its sticky nature [3] . Na content recorded in C. stocksii, E. thyrsiflora and G. macrantha were 506.83µg/ml, 586.83µg/ml and 569.83µg/ml respectively. Na plays a key role in humans in the transport of metabolites [3] . It is also responsible for the maintenance of the body fluid. Low level of Na in blood dangerously causes various factors including coma likewise high concentration is risky as well [22] . In comparison to other elements in the three species, Na is far high and formulates an assumption i-e, actively taken up from the soil. The concentrations observed for K were: C. stocksii (326.67µg/ml), E. thyrsiflora (648.67µg/ml) and G. macrantha (321.67µg/ml). K is a mineral element and helps in normal functioning of the kidneys, heart and digestive system. Hypokalemia is the result of low potassium level in blood similarly, over exposure leads to hyperkalemia [22] . The concentrations of potassium recorded in the said plants were high and could mean to obtain by the roots from the soil.
Conclusion
In remote areas, people use the medicinal plants for cure of diseases and believe that they are harmless. The study supports their perspective and justifies that the said plants comprise heavy metals in a minute concentration as negligible and are good source of mineral elements such as sodium, potassium and iron to some extent. Thus, these species are recommended safe from toxicity point of view. Furthermore, the findings will be helpful in pharmaceutical formulation purposes. However, it is advised to be checked before use by pharmaceuticals because they might be easily contaminated by environmental factors. 
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